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This document reports progress on the subject project from
3/1/93 to 6/1/93. A new approach to epipolar calibration
has been implemented which provides a coordinate framework
for relating features across multiple views. The invariant
object recognition system has been successfully demonstrated
on RADIUS model board imagery. The approach reported last
quarter for the extraction of Euclidean structure has been
implemented and initial results are promising.
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Progress

March 1, 1993 - June 1. 1993
Progress during this period is as follows:

"* A new approach to epipolar calibration has been implemented which
provides a coordinate framework for relating features across multiple
views. We have applied this algorithm to the case of multiple copies

of an object in a single view.

" The invariant object recognition system has been sticcessfutly demon-
strated on RADIUS model board imagery. The system is able to pro-
cess an arbitrary region of interest in the image containing buildings in
the model fibrary. The algorithm runs with reasonable efficiency on a
SPARC 10. taking several minutes for a 1024x102-1 region of interest.

" The approach reported last time for the extraction of Euclidean struc-
ture has been implemented and the initial results are promising. We

have been able to recover the area of an object from a single mucali-
brated image.

Activities For Next Reporting Period

The work planned for the next reporting period is as follows:

"* Explore the use of rotation about the camera center to provide infor-
mation required to calibrate the internal parameters(orientation) of
the camera. This approach can be quite practical since it is easy to
rotate a camera approximately around the optical center by standard
pan and zoom motions. If the distance to the viewed object is large
compared to the size of the camera. then this approach will lead to
quite accurate calibration.

" Carry out experiments to validate object recognition using invariants
derived from duplicate objects in a single perspective viw.

" Continue to develop methods for recovery of Euclidean structure from
multiple uncalibrated camera views.

Equipment Purchased

None



Changes in Key Personnel

None

Summary of Information

A paper on the recovery of invariants of 3D polyhedral structures was writ-
ten jointly with Oxford University. This paper received the best paper
award, the Marr Prize, at the fourth International Conference on Computer
Vision(ICCV)

Areas of Concern

None

Related Accomplishments

The invariant-based building recognition system was pres,,nted at the ARIPA
[U Workshop. The SYstein was a H/e to au1toimat icalily .. (s ,r a ýIrv mo(Idl

to RADIUS testbed imagery.



GENERAL ELECTRIC COMPANY
CORPORATE RESEARCH & DEVELOPMENT
P.O. BOX 8 (BLDG KW, ROOM C247)
SCHENECTADY, NEW YORK 12301

FUNDS EXPENDITURE REPORT

PRQJECTTITLE: Representation and Recognition with Algebraic Invariants
and Geometric Constraint Models

CONTRACT NO: MDA972-91 -C-0053

PERIOD OF PERFORMANCE 09/91 thru 09/94

CONTRACT VALUE: $1,447,606 FUNDS AUTH: $1,130,346

FOR PERIOD ENDING (05/03/93 - 05/30/93)

A EXPENDITURES

Current Month $41.6

Cumulative Total to Date $847.7

COMMENTS:

G.D. COYLE 06/10/93



GENERAL ELECTRIC COMPANY
CORPORATE RESEARCH & DEVELOPMENT
P.O. BOX 8 (BLDG KW, ROOM C247)
SCHENECTADY, NEW YORK 12301

FUNDS EXPENDITURE REPORT

PROJECTTTTLE: Representation and Recognition with Algebraic Invariants
and Geometric Constraint Models

CONTRACT NO: MDA972-91 -C-0053

PERIOD OF PERFORMANCE 09/91 thru 09/94

CONTRACT VALUE: $1,447,606 FUNDS AUTH: $1,130,346

FOR PERIOD ENDING (03/29/93 - 05/02/93)

A EXPENDITURES

Current Month $37.2

Cumulative Total to Date $806.2

COMMENTS:

G.D. COYLE 05/11/93



GENERAL ELECTRIC COMPANY
CORPORATE RESEARCH & DEVELOPMENT
P.O. BOX 8 (BLDG KW, ROOM C247)
SCHENECTADY, NEW YORK 12301

RFNDS EXPENDITURE REPORT

PROJECTTITLE: Representation and Recognition with Algebraic Invariants
and Geometric Constraint Models

CONTRACT NO: MDA972-91 -C-0053

PERIOD OF PERFORMANCE 09/91 thru 09/94

CONTRACT VALUE: $1,447,606 FUNDS AUTH: $1,130,346

FOR PERIOD ENDING (03/01/93 - 03/28/93)

A. EXPENDITURES

Current Month $37.1

Cumulative Total to Date $769.0

COMMENTS:

G.D. COYLE 04/12/93
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